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= (54) Title: UNIVERSAL FOLDING BICYCLE 

(57) Abstract: The universal folding 
bicycle according to the invention has the 
front arm (1) that is attached to the head 
assembly (2) on the frame (3) where the 
from swing arm (4) with the front wheel 
(22) are attached. The freely adjustable 
handlebars (9) are attached The freely 
adjustable handlebars (9) are attached 
to the head assembly (2) via the rotary 
joint (5), the telescopic rod (6) and the 
handlebar axis (8) or via the handlebar 
attachement (7). The back wheel (13) 
is attached to the back swing arm (10) 
connected to the central assembly (11) 
formed by the pedals and cranks (12) 
and mounted on the frame (3). The hack 
swing arm (10) can be equipped by the 
accessory arm (26). The seat (16) on a 
telescopic stem (15) is attached to the 

end of the frame (3) or via the pin (14) to the beginning of the frame (3). The seat (16) may be located in the swing arm (23) and 
may be equipped by the telescopic seat springing (24) or by the arm springing (25). The front arm (1) and the swing front arm (4) 
are'interconnecied by the telescopic front wheel springing (18) or by the front wheel springing (19). The back swing arm (10) is 
connected to the end of the frame (3) via the back wheel telescopic springing (20) or by the back wheel springing (21). The front 
wheel (22) and the back wheel (13) are attached by the means of unilateral free bearing to the front swing arm (4) and to the back 
swing (10). The telescopic front wheel springing 08), the front wheel (19), the rotary joint (5), the telescopic back wheel springing 
(20). the back wheel springing (21), the handlebar axis (8). and the cranks with pedals (12) are all equipped by quick releases (18\ 
19', 5\ 20*, 21\ 8\ and 12*). The bicycle is folded by releasing the quick r fleases (5\ 8*, 12\ 18*, 19\ 21\ 21'), swinging the 
handlebars, the front wheel (22), the back wheel (13) and the seat (16) after^ing it out together with the telescopic stem (15) 
towards the frame (3). The bicycle design according to this invention permits procUh\Uon of all types of bicycles ranging from sport 
bikes to common utility ones for adults as well as for children. V 
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Universal Folding Bicycle 

Field of the invention 

The invention concerns a universal folding bicycle. 
Background of the invention 

Currently known types of folding bicycles are designed in a way that enables their 
folding into a pack with the size corresponding to the height of the bicycle or smaller. 

Bicycle folding to the size of its construction is described in WO 97/10141. It is a 
common type of men's bicycle. It is folded by rotating the back wheel with the back fork 
consisting of the chain support together with the central part of the bicycle toward the 
front wheel. The seat is swung backwards while the handlebars and pedals remain in their 
original positions. The folding is time consuming, requires tools and the folded bicycle is 
of an unpractical size. 

A common men's bike with common-type wheels is described in U.S. patent 
No. 5, 125, 678. Its design enables fairly quick folding by removing both wheels, 
disconnecting the back fork and swinging the seat support forwards to the seat tube: 
Folding of this type of bicycle requires tools. Its size is inconvenient and the design 
makes it impossible to meet the necessary ergonomical requirements. 

The bicycle according to U.S. patent 4, 895, 386 can be folded to a pack with the 
height of its construction. Its front wheel in the fork with the head assembly in the front 
tube, the handlebar attachment and the handlebars constitute one unit. The seat with the 
stem and the seat tube form the second unit. There are two diagonal joining parts between 
the handlebar assembly and the seat tube, which are attached by two alternating pins to 
the front and back units. The central assembly with pedals and back wheel is attached to 
the lower joining part. The bicycle is folded by rotating the joining parts at the pins. In 
this step the bicycle is shortened so that the back part will align to the front part with the 
handlebars. The pedals and the handlebars are not folded; they remain in the original 
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width. The disadvantages of this design are the small diameter of wheels, the open chain, 
and a comparatively large size after folding. 

A bicycle, which can be folded into a smaller size, is described in U.S. patent 
5, 205, 573. It is described as a common men's bike with wheels of normal size. Its 
folding is based on a back fork that can be divided at the place where the seat support 
attaches to the chain support. After removing both wheels, the back fork is divided and 
the seat support is swung forward to the seat tube around a pin located under the seat. The 
chain support is swung forward to the front fork around a central pin. Rotating the 
handlebars 90 degrees completes the folding. Even if it is possible to fold it into a 
comparatively small size, the procedure is time consuming and requires experience. Tools 
are necessary. The bicycle design has limited variability. These are the reasons that make 
this design useless for the common customer. 

U.S. patent 4, 634, 138 describes a bicycle that has a frame, a prolonged handlebar 
attachment and a prolonged seat stem with a circular profile. The wheels have small 
diameters. The whole design makes the impression of a scooter with pedals and 
handlebars. Folding of this bicycle requires tools, folding of the pedals is dangerous, the 
driving chain is open, and the design variability is limited. 

The bicycle according to U.S. patent 4, 598, 923 can be folded to the size of a 
suitcase. This bicycle has wheels with small diameters. Its folding includes sliding the 
front wheel into the hollow part of the frame after releasing the accessory pins and 
rotating the front wheel backwards. The back wheel is slid into the second part of the 
frame after releasing the accessory pins and rotating the back wheel forwards. The 
handlebars are folded to the back after releasing the pins on the handlebar attachment. 
The hollow parts of the frame and the prolonged hollow part of the seat column will 
create a suitcase by folding them one upon another. The pedals are removed and placed 
into this suitcase. The disadvantage is that the bicycle wheels have a small diameter and 
the resulting rolling resistance is too great for a rough terrain. The construction itself has 
sharp edges, which cause a high risk of injury. 
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The principal disadvantages of the bicycles described above are: small diameters 
of wheels, open chain, comparatively large size of the folded bicycle, time and expertise 
requirements when folding, necessity to use tools, low stability of the bicycles, and the 
lack of springing of wheels and seat. 

Pescri ption of the invention 

The universal folding bicycle eliminates the disadvantages of the current designs. 
It consists of a frame, handlebars, wheels, a seat, and a central assembly with pedals and 
cranks. The front swing arm with the front wheel is attached to the front arm connected to 
the head assembly. Adjustable handlebars are attached to the head assembly by the means 
of a rotary joint, a telescopic handlebar rod or a handlebar attachment. The back wheel is 
attached to the back swing arm. The back swing arm is connected to the central assembly 
mounted on the frame that includes pedals with cranks. The seat on a telescopic stem is 
mounted on the back part of the frame or on the front part of the frame using a pin. The 
front arm and the front swing arm are interconnected by the front joint or by the 
telescopic springing of the front wheel or by the front wheel springing. The back swing 
arm is connected to the frame end by the back wheel telescopic springing or by the back 
wheel springing. The front wheel is attached to the front swing arm by the means of a 
unilateral free bearing. The back wheel is attached in the same way to the back swing arm 
which can be equipped by an accessory arm. The front wheel telescopic springing or the 
front wheel springing, the rotary joint, the telescopic springing of the front wheel or the 
front wheel springing, the handlebar axis and the cranks with pedals are all equipped by 
quick releases. 

The seat can be placed into the seat swing arm. It may be equipped by a telescopic 
seat springing or by a seat arm springing. The telescopic seat springing is mounted on the 
end of the frame and the seat arm springing is mounted on the central part of the frame. 
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The height of handlebars can be adjusted by a telescopic handlebar rod in the 
range of 600 to 1 100 mm from the ground and to the distance of 290 to 620 mm from the 
seat in the horizontal direction. 

The distance of frame at the traverse part from the ground can be 1 50 to 780 mm. 
The seat can be adjusted in the range of 70 to 150 mm in the anterior-posterior horizontal 
direction, and 500 to 1 100 mm from the ground in the vertical direction. There may be a 
springing from 55 to 125 mm from the ground. 

The handlebar axis permits to limit the handlebar positioning and, subsequently, 
to stabilize it in a desired position. 

The front and back wheels may have a springing from 55 to 210 mm and the 
steering angle may range from 65 to 80 degrees. 

The axle base of the front and back wheel may range from 600 to 1210 mm. 

Folding of the bicycle is done in the following way: After releasing the handlebar 
quick release the handlebars are rotated 90 degrees to the vertical position. The quick 
release of the rotary joint is released and the handlebars arc swung upwards in mountain 
bikes or backwards in all other bicycle types. Then the front wheel telescopic springing 
quick release or the front wheel springing quick release is released and the front swing 
arm with the front wheel, fender, and front wheel telescopic springing or front wheel 
springing are swung to the centre of the frame. The seat is swung to the centre as well 
after sliding out of the telescopic stem or the telescopic stem located in the seat swing 
arm and equipped by the telescopic seat springing or by the seat arm springing. 

The back wheel together with the back swing arm optionally equipped by the 
accessory arm is swung to the centre of the frame after releasing the quick release. 

The pedals with cranks located 260 to 350 mm from the ground are removed after 
releasing their quick releases. Folding of the bicycle does not require strict adherence to 
the described procedure. We can begin to fold any part of the construction. Reversing the 
described steps does unfolding. 
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The folded bicycle is a square with a size equal to the diameter of wheels, or 
wheels with fenders. The bicycle can be folded without any tools. 

The bicycle described in the invention has a complete springing of its both wheels, 
seat, and handlebars. It permits to vary positions of all parts that are important for the 
ergonomy and construction, including the distance of the central assembly from the 
ground, the steering angle, the front wheel track length, the axle base, and the handlebar 
and seat positions. Therefore, it allows the production of functionally diverse bicycle 
types ranging from bikes for children, ladies bikes and sport road bikes to mountain bikes. 
Ladies bicycles are safe, with stable steering and their design parameters permit a 
comfortable ride even on a boulder pavement of historical centres. There are alternate 
gears located in the back swing arm that permit ride to a slope and in a rough terrain. 

City bikes have a frame placed low above the ground so that it is comfortable to 
mount and to descend. That is why it is suitable for riding for sport, fun, to school, work 
and shopping, in and outside of towns. 

Mountain bikes are intended for a sport rides on and off road. It can be adjusted 
perfectly to the weight and height requirements of adults. 

Road bikes are intended mainly for sports on reinforced roads for demanding 
riders. It is possible to adjust the handlebars to a lower position enabling fast racing-style 
ride or to an upper position for a recreational sport ride on narrow racing tires. It permits a 
fast and comfortable ride with little rolling resistance. The seal with springing enables to 
increase the comfort when riding on paved roads. 

Different variants of city, sport or mountain bikes for children can be used for the 
same purposes as the corresponding bicycle types for adults. They, too, permit variability 
of positions of parts important for ergonomy and construction. 

Another advantage of the invention is that it enables production of bicycles with 
wheel diameters suitable for individual bicycle types. Its size after folding corresponds to 
a square with sides equal to the diameter of wheels, or wheels with fenders. It can be 
folded without any tools. It can be folded to the size of a suitcase that permits simple 
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transport as a personal luggage by car, bus, train, airplane, boat, or in an elevator. Folding 
of the bicycle does not require any expertise and the folding time is not more than 
2 minutes. 

Description of the figu res on the sheets 

Examples of application of the invention that are subject to patent protection are 
shown on the enclosed figures. Figure 1 shows a side view of a ladies bike. The springing 
of wheels and seat as well as the adjustable seat and handlebars are highlighted. 

Fig. 2 shows a side view of a city bike. The springing of wheels and seat as well 
as the adjustable seat and handlebars are highlighted. Fig. 3 shows a side view of a 
mountain bike. The springing of wheels, seat and handlebars as well as the adjustable seat 
and handlebars are highlighted. 

Fig. 4 shows a side view of a road bike. The springing of wheels and seat as well 
as the adjustable seat and handlebars are highlighted. Fig. 5 shows a side view of the 
folding of wheels, seat, and handlebars of a ladies bike. Fig. 6 is a front view, fig. 7 a side 
view, fig. 8 a back view, and fig. 9. a view from above of a folded ladies bike. 

Fig. 10 shows a side view of the folding of wheels, handlebars and seat of a city 
bike, fig. 1 1 is a side view of the frame with folded pedals. Fig. 12 is a view from above, 
fig. 13 a front view, fig. 14 a side view, and fig. 15 a back view of a folded city bicycle. 

Fig. 16 shows a side view of the folding of wheels, handlebars and seat of a 
mountain bike, fig. 17 is a front view, fig. 18 a side view, fig. 19 a back view, and fig. 20 
a view from above of a folded mountain bike. 

Fig. 21 is a side view of a sport road bike, folding of wheels, handlebars and seat 
is shown. Fig. 22 is a front view, fig. 23 a side view, fig. 24 a back view, and fig. 25 a 
view from above of a folded sport road bicycle. 
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Examples of applicatio n of the invention 
Example 1 

The universal folding bicycle consisting of a frame, handlebars, wheels, a seal, 
and a central assembly with attached pedals with cranks as shown in fig. 1 is a ladies 
bike. Its design is characterized by the attachment of the front swing arm 4 by the front 
joint 12 to the front arm 1, which is connected to the head assembly 2 of the frame 2- The 
front arm 1 and the front swing arm 4 are interconnected by front wheel springing 15 with 
the quick release 12!. The adjustable handlebars 2 are mounted on the head assembly 2 via 
the rotary joint 5 with the quick release £ and the telescopic rod £. They are attached to 
the handlebar axis £ by a quick release £. 

The back swing arm 1Q is mounted on the central assembly JJ_ that is formed by 
the pedals with cranks 12 and the quick release 12!- It is located on the frame 2- The seat 
16 is located on the frame 2, which ends by the telescopic stem H and telescopic seat 
springing 24. The back swing arm 10 and the end of the frame 2 are connected by the 
back wheel springing 21 with the quick release 2V. The front wheel 22 and the back 
wheel 12 are attached by the means of a unilateral free bearing to the swing front arm 4 
and the back swing arm 10, respectively. 

The folding of the wheels, handlebars, and scat and different views of the folded 
ladies bike are shown in figures 5 to 9. The bicycle is folded by releasing the handlebar 
axis quick release £ and rotating the handlebars 2 by 90 degrees to the vertical position. 
Then the rotary joint quick release £ on the handlebar axis £ is released. The handlebars 2 
are swung back until stop. The seat 1£ is swung so that it can be slid in together with the 
telescopic stem 15 and the telescopic seat springing 24. Then the seat is moved forward 
horizontally until stop. The front wheel 22 is swung down after releasing the quick 
release 121. The front swing arm 4 with the front wheel 22 is rotated in the front joint 12 
into the centre of the frame 2- The back wheel ]2_is swung down after releasing the back 
wheel springing quick release 2L Then it is rotated around the central assembly H to the 
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ccntre of the frame 3. Finally, the quick release of the pedals with cranks 12! is released 
and the pedals with cranks 12 are slid under to the centre of the frame 2. The bicycle is 
unfolded by reversing the described steps. 

Example 2 

The design shown on figure 2 is a city bike that differs from the bicycle described 
in example 1 in that the front swing arm 4_with the front arm 1 are connected to the 
telescopic front wheel springing 18 and with the front wheel telescopic springing quick 
release !§;. The accessory arm 2£ is mounted on the back swing arm ifl via the accessory 
arm rotary joint 22. The back wheel telescopic springing 2Q with its quick release 2fl! are 
attached to the back swing arm 10. Because this is a city bike, the scat 16 is not equipped 
by any telescopic springing 24. 

The folding of the wheels, handlebars, and seat and different views of the folded 
city bike are shown on figures 10 to 15. The bicycle is folded in a way similar to that 
described in example 1. The difference is that the seat 16 is swung after it is slid out 
together with the telescopic stem 15. Then it is inserted into the centre of the frame 2. The 
front wheel 22 is swung after releasing the quick release IS! and the back wheel J_3 after 
releasing the quick release 20\ The bicycle is unfolded by reversing the described steps. 

Example 3 

Figure 3 shows a mountain bike design that differs from the example 2 in that the 
bicycle has its handlebars 2 mounted on the head assembly 2 by a handlebar attachment 7. 
This bicycle lacks the accessory arm 2£, however the scat 16 is equipped by the seat 
swing arm 22- The telescopic seat springing 24 is attached at the same place as the 
telescopic back wheel springing 2Q. Together they are connected to the frame 

The folding of the wheels, handlebars, and seat and different views of the folded 
mountain bike are shown in figures 16 to 20. The bicycle is folded in a way similar to that 
described in example 1 . 



WO 01/38165 




PCT/SKOO/00025 



-9- 

Example 4 

The design shown in fig. 4 is a sport bicycle that differs from the design in fig. 1 
in that the handlebars 2 with the handlebar axis quick release 8! are mounted on the head 
assembly 2 by the handlebar attachment 7. The handlebars can be swung up around the 
handlebar axis &. The seat 16 with the seat swing arm 23 is attached to the beginning of 
the frame by the pin 14- The seat arm springing 25js connected to the centre of the frame 
2. The back wheel springing 21 is attached to the back swing arm 10 and to the end of the 
frame 3 via its quick release 2T- 

The folding of the wheels, handlebars, and seat and different views of the folded 
sport road bike is shown in figures 21 to 25. The bicycle is folded in a way similar to that 
described in example 1, with the exception that after the quick release 8; is released the 
left and right parts of the handlebars 2 are swung up around the handlebar axis 8. This 
permits swinging the handlebars 2 to the back until stop. 

Industrial Ap plicability 

The universal folding bicycle according to the invention is suitable for production 
of all types of bicycles ranging from sport to common utility bikes, bikes for adults as 
well as for children. 
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CLA1MS 

1 . A universal folding bicycle consisting of a frame, handlebars, wheels, a seat, and a 
central assembly with attached pedals with cranks, is characterized by 
t h a t the front swing arm (4) with the front wheel (22) are attached to the head 
assembly (2) of the frame (3) at the front arm (1), the freely adjustable handlebars 
(9) are attached to the head assembly (2) via the rotary joint (5), the telescopic rod 
(6) and the handlebar axis (8) or via the handlebar attachment (7), the back wheel 
(13) is attached to the back swing arm (10) connected to the central assembly (11) 
formed by the pedals and cranks (12) and mounted on the frame (3), the seat (16) 
on a telescopic stem (15) is attached to the end of the frame (3) or via the pin (14) 
to the beginning of the frame (3), the front arm (1) and the swing front arm (4) are 
interconnected by the front joint (17) and by the telescopic front wheel springing 
(18) or by the front wheel springing (19), the back swing arm (10) is connected to 
the end of the frame (3) via the back wheel telescopic springing (20) or by the 
back wheel springing (21), the front wheel (22) and the back wheel (13) are 
attached by means of unilateral free bearing to the front swing arm (4) and to the 
back swing arm (10), the telescopic front wheel springing (18), the front wheel 
springing (19), the rotary joint (5), the telescopic back wheel springing (20), the 
back wheel springing (21), the handlebar axis (8), and the cranks with pedals (12) 
are all equipped by quick releases (18'), (19'), (5'), (20'), (2T), (8'), and (12 1 ). 

2. A universal folding bicycle according to Claim 1 characterized by 
that the seat (16) is located inside the seat swing arm (23) and is equipped by 
the telescopic seat springing (24) or by the seat arm springing (25) and the 
telescopic seat springing (24) is attached to the end of the frame (3) and the seat 
arm springing (25) is attached to the centre of the frame (3). 
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3. A universal folding bicycle according to Claims 1 and 2 characterized 
by that the back swing arm (10) is equipped by the accessory arm (26). 

4. A universal folding bicycle according to Claims 1 to 3 characterized 
by that the height of the handlebars (9) is adjustable by the means of the 
telescopic rod (6) in the range of 600 to 1 100 mm from the ground and 290 to 
620 mm from the seat in the horizontal direction. 

5. A universal folding bicycle according to Claims lto4 characterized 
by that the height of the frame (3) at the traverse part is 1 50 to 780 mm from 
the ground. 

6. A universal folding bicycle according to Claims lto5 characterized 
by that the seat (16) is adjustable in the anterior-posterior horizontal 
direction in the range of 70 to 150 mm and 500 to 1 100 from the ground in the 
vertical direction with springing from 55 to 125 mm from the ground. 

7. A universal folding bicycle according to Claims lto6 characterized 
by that the handlebar axis (8) limits the positioning of handlebars (9) and 
subsequent stabilization in one of the defined positions. 

8. A universal folding bicycle according to Claims 1 to 7 characterized 
by that the height of the telescopic front wheel springing (18) or the front 
wheel springing (19) as well as the height of the telescopic back wheel springing 
(20) or the back wheel springing (21) is in the range of 55 to 210 mm. 
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9. A universal folding bicycle according to Claims lto8 characterized 
by that the steering angle (28) of the front wheel (22) is in the ranges of 65 to 
80 degrees. 

1 0. A universal folding bicycle according to Claims lto9 characterized b 
y that the axle base of the front (22) and back wheel (13) is in the ranges of 
600 to 1210 mm. 

1 1. A universal folding bicycle according to Claims ItolO characterized 
by that the handlebars (9) can be folded to the back or upwards after 
releasing the handlebar axis quick release (8'), rotating by 90 degrees, and 
releasing the rotary joint quick release (5 1 )- 

12. A universal folding bicycle according to Claims ltoll characterized 
by t h a t the front swing arm (4) with the front wheel (22), the attached fender 
(29) and the telescopic front wheel springing (18) or the front wheel springing 
(19) can be swung to the centre of the frame (3) after releasing the quick releases 
(18') or (19'). 

13. A universal folding bicycle according to Claims 1 to 12 characterized 
by t h a t the seat ( 1 6) can be swung to the centre of the frame (3) after sliding 
out the telescopic stem (15) or the telescopic stem (15) with the seat swing arm 
(23) with the attached telescopic seat springing (24) or the seat arm springing (25). 

14. A universal folding bicycle according to Claims 1 to 13 characterized 
by t h a t the back wheel ( 1 3) together with the back swing arm ( 1 0) or with 
the accessory arm (26) can be swung to the centre of the frame (3) after releasing 
the quick releases (20') or (21')- 
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15. A universal folding bicycle according to Claims 1 to 14 characterized 
by that the pedals with cranks (12) located in the height of 260 to 350 mm 
from the ground can be removed after releasing the quick release (12'). 

16. A universal folding bicycle according to Claims 1 to 15 characterized 
by that after folding its size corresponds to a square with sides equal to the 
diameter of the front wheel (22) with the front fender (29), or to the diameter of 
the back wheel (13) with the back fender (30). 

17. A universal folding bicycle according to Claims 1 to 16 characterized 
by t h a t it can be folded without using any instruments. 




SUBSTITUTE SHEET (RULE 25) 



WO 01/38165 




SUBSTITUTE SHEET (RULE 26) 



WO 01/38165 M W PCT/SKOO/00025 

3/13 




SUBSTITUTE SHEET (RULE 26) 



WO 01/38165 



PCT/SK00/00025 



4/13 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 01/38165 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



pi Application No 

00/00025 



VcT F,C B6%3 F /00 JtC1 ""B62K15/00 B62K25/30 B62K25/16 B62J1/04 



B. FIELDS SEARCHED . . ■ 


Minimum ooeumenlBlion searched Jclassiticaiion system lollowed by classification symbolsl 

IPC 7 B62M B62K B62J 


Documentation searched other man minimum Documentation to the extent that such documents are included in the hews searched 


Electronic data base consulted during the international search (name ol data base and. where practical, search terms used) 

EPO-Internal , WPI Data, PAJ 


C DOCUMENTS CONSIDERED TO BE RELEVANT — — — , 




Category* 


Citation of document, with indication, where appropriate, of the relevant passages 




Y 

A 


DE 43 13 832 A (RIESE MARK US ; MUELLER 
HEIK0 (DE)) 3 November 1994 (1994-11-03) 
claims; figures 


i 

2-17 


Y 
A 


US 4 634 138 A (FRYER GEORGE E ET AL) 

6 January 1987 (1987-01-06) 

cited 1n the application 

column 2, line 28 -column 3, line 49; 

figures 


1 1 
2-17 


A 


DE 196 36 900 A (HACKERT DENYS F) 
3 April 1997 (1997-04-03) 
claims 1,9-11; figures 




2,6,13 


A 


DE 196 19 820 A (0ERTEL ACHIM) 
5 December 1996 (1996-12-05) 
column 4, line 34 -column 5, line 37; 
figures 11-14 


15 


Further documents are listed in ihe continuation of box C. 


X Patent lamity members are listed 


in annex. 


• Special categories ol cited documents : >T . j^e,. document published after the international filing date 

or priority date and not in conflict with the application but 
•A - document defining the general slate ol the art which is not a tetJ l0 understand the principle or theory underlying the 

considered to be ot particular relevance invention 
•E* earlier document but published on or after the international documenl of particular relevance; Ihe claimed invention 

filing date cannot be considered novel or cannot be considered to 
V documentwhich may throw doubts on priority claim (s) or involve an tnventrve step when the document Is taken atone 

which Is ded to establish the publication dale ot another «y» document ot particular relevance: the claimed invention 

citation or other special reason (as speed ied) cannot be considered to involve an inventive step when the 
•O- ^nt^rrtngtoanoratdisaosure.use. exhibition o, d^jmenj, ^SSS^^^XSSS, 

other means in the art 

tSCSy 0 "" ,iBn9daU,bU ' docurhentmemberotmesamepatenltantiV 


Date ol the 


actual completion ot the international search 


Date ot mailing ot the international search report 


23 February 2001 


05/03/2001 




Name and maifcng address of the ISA 

European Patent Office. P.B. 5618 Patenttaan 2 
NL - 2280 HV RfSWijk 
lei <«31-70) 340-2040. Tx. 31 651 epo nl. 
Fax <*3i-70) 340-3016 


Authorized officer 

Grunfeld, H 



Form PCT ASA/210 



snort) MuV 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent lamlly r 



Patent document 
cited in search report 



Publication 
date 



Int ^mtopz 



nal Application No 

00/00025 



Patent family 
member(s) 



Publication 
date 



DE 4313832 
US 4634138 



03-11-1994 



NONE 



06-01-1987 



AT 
AU 
AU 
CA 
DE 
EP 
KR 



42715 T 
571601 6 
3512684 A 
1247162 A 
3478011 D 
0142321 A 



8902882 B 



15- 05-1989 

21- 04-1988 

16- 05-1985 
20-12-1988 
08-06-1989 

22- 05-1985 
08-08-1989 



DE 


19636900 A 


03- 


-04- 


-1997 


AT 


190023 T 


15-03-2000 








AU 


707518 B 


15-07-1999 












AU 


7618496 A 


01-04-1997 












CA 


2231866 A 


20-03-1997 












WO 


9710141 A 


20-03-1997 












DE 


59604553 D 


06-04-2000 












EP 


0851825 A 


08-07-1998 












ES 


2145495 T 


01-07-2000 












JP 


11512364 T 


26-10-1999 


DE 


19619820 A 


05- 


-12- 


-1996 


DE 


29508072 U 


31-08-1995 



Form PCT/1SA/210 (patent lamt* annex) (July 1992) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



